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(57) Abstract 

A method and apparatus for seaming a can end to a 
can body and a can made thereby. The can end has a side 
wall forming an angle in the range of about 12° to 15°. A 
seaming chuck (41 ) is inserted into the can end adjacent 
its side wall. The seaming chuck (41) has upper and lower 
walls. The upper wall is essentially cylindrical or slightly 
negatively tapered. The lower wall is disposed at an angle 
very close to that of the can end side wall so that the 
upper and lower chuck side walls form an obtuse angle 
in the range of about 162° to 168°. A can seamed using 
such a chuck will have a segmented, kinked side wall 
comprising upper and lower substantially straight sections 
intersecting at a circumferentially extending crease and 
forming an obtuse angle. 
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centerline as it extends upward in the direction from the bottom of the can body toward 
the can end.) 

Seaming is performed by disposing a flange 1 1 of the can body 20 under 
the seaming panel 13 on the can end 10. A seaming chuck 2 is then inserted into the can 
5 end 10, as shown in Figure 1. Traditionally, seaming chucks 2 have frustoconical upper 
and lower wall portions 4 and 6, respectively. The lower wall portion 6 is typically 
disposed at an angle B that is a few degrees less than the angle A of the can end side 
wall 14 so that if the angle A of the can end side wall were about 14°, the angle B of the 
chuck lower wall would be about 11 °. The upper wall portion 4, which typically has a 

10 length L of about 0. 130 inch, is typically disposed at an angle C that is about 4° . Thus, 
the upper and lower wall portions 4 and 6 intersect at an edge 5 so as to form an obtuse 
angle of about 173° {i.e., 180° + 4° - 11°). Typically, the edge 5 has a radius of 
curvature of about 0.005 inch. Since the angle B of the lower wall 6 of the chuck 2 is 
less than the angle A of the can end lower wall 14, a relatively large gap, which may be 

15 as much as 0.010 inch, is formed between the chuck side wall and the can end side wall 
in the vicinity of the chuck wall edge 5, as shown in Figure 1. 

Seaming is completed by sequentially applying first and second seaming 
rolls against the curl 12 so as to press the curl and the flange 1 1 against the upper chuck 
wall 4, thereby producing a standard double seam 22, shown in Figure 2. 

20 Unfortunately, although pressed against the chuck 2 during seaming, the 

side wall 14 of the can end tends to spring back - that is, radially outward - when the 
pressure of the seaming roll is relieved. Thus, despite the fact that the upper and lower 
walls 4 and 6 of conventional seaming chucks 2 form two straight, frustoconical 
sections, the resulting side wall 14 f of the can end 10' after seaming is arcuate, having a 

25 relatively large radius of curvature R„ as shown in Figure 2. The curved nature of the 
seamed side wall 14' weakens the strength of the seamed can end 10\ 

Recently, a non-standard can end has been developed in which the side 
wall, after seaming, is formed by two straight sections intersecting at a circumferentially 
extending crease. Such a can end is shown in published PCT application WO 96/37414. 

30 This structure is achieved by initially forming the can end side wall at a large angle that 
is said to be preferably in the range of 40° to 45°. According to the approach described 


WO 00/12243 PCT/US99/18944 

-3- 

in this published PCT application, the seaming chuck has a lower wall disposed at a 
similarly large angle and an upper wall disposed at an angle in the range of +4° to -4°. 
While this approach results in a strengthened can end, unfortunately, the large can end 
side wall angle required in this approach precludes its application to standard can ends, 
5 in which the side wall angle is only about 14°, as previously discussed. 

Consequently, it would be desirable to provide a method and apparatus 
for seaming a conventional end to a can such that the resulting seamed can end had a 
side wall of improved strength. 

10 Summary of the Invention 

It is an object of the current invention to provide a method and apparatus 
for seaming a conventional end to a can such that the resulting seamed can end had a 
side wall of improved strength. This and other objects is accomplished in a method of 
seaming a can end to a can body comprising the steps of (i) forming a can end having a 

15 side wall and a seaming panel, the side wall formed by a single substantially straight 
section disposed at an angle with respect to the central axis that is within the range of 
about 12° to 15°, (ii) inserting a chuck into the can end adjacent the side wall, the chuck 
having upper and lower portions forming upper and lower chuck walls, the lower chuck 
wall being substantially firustoconical and disposed at an angle with respect to the central 

20 axis that is no less than the angle at which the substantially straight section of the can 
end side wall is disposed with respect to the central axis, the upper chuck wail disposed 
at an angle with respect to the central axis that is within the range of about 0° to -2°, 
and (iii) seaming the seaming panel of the can end to a can body so as to reshape the can 
end side wall into upper and lower substantially straight sections, the upper and lower 

25 substantially straight sections intersecting at an obtuse angle. 

The current invention also encompasses a chuck for use in seaming a can 
end to a can body, comprising (i) an upper portion forming an upper wall, the upper 
wall being disposed at an angle with respect to the central axis that is within the range of 
about 0° to -2°, and (ii) a lower portion forming a lower wall, the lower wall being 

30 substantially firustoconical and disposed at an angle with respect to the upper wall that is 
within the range of about 162° to 168°. 
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The current invention also encompasses a seamed can comprising (i) a can 
body defining a central axis thereof, and (ii) a can end seamed to the can body, the can 
end having a side wall formed by upper and lower substantially straight sections, the 
lower substantially straight section disposed at an angle with respect to the central axis 
5 that is in the range of about 12° to 15°, the upper and lower substantially straight 
sections intersecting at an obtuse angle so as to form a circular crease separating the 
upper and lower substantially straight sections. 

Brief Description of the Drawings 

10 Figure 1 is a cross-sectional view of a can end and can body prior to 

seaming but after the insertion of a seaming chuck into the can end, according to the 
prior art. 

Figure 2 is a cross-sectional view of the can end shown in Figure 1 after 
seaming, according to the prior art. 
15 Figure 3 is a cross-sectional view of a can end and can body prior to 

seaming but after the insertion of a seaming chuck into the can end, according to the 
current invention. 

Figure 4 is a cross-sectional view showing the can end shown in Figure 3 
being seamed according to the current invention. 
20 Figure 5 is a cross-sectional view of the can end of the current invention 

after seaming. 

Figure 6 is a cross-sectional detailed view of a portion of the chuck 
shown in Figures 3 and 4, according to the current invention. 


25 
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Description of the Preferred Embodiment 

A novel method of seaming a conventional can end 10 to a conventional 
can body 20 according to the current invention is shown in Figures 3 and 4. As 
previously discussed, the can end 10 is typically made from metal, such as aluminum, 
5 and formed in a die press using techniques well known in the art. The can body 20 is 
also made from a metal, such as aluminum, and may be formed in a drawing and ironing 
process, again, using techniques well known in the art. As is also conventional, the 
frustoconical side wall 14 of the can end 10, which extends between the bead 16 and the 
seaming panel 13, is disposed at an angle A with respect to a line 7 parallel to the 

10 central longitudinal axis of the can body 20 that is in the range of about 12° to 15°, and 
preferably about 14°. 

Prior to seaming, the flange 1 1 of the can body 20 is placed under the 
seaming panel 13 formed adjacent the can end side wall 14. A seaming chuck 42, 
constructed according to the current invention and discussed farther below, is then 

15 inserted into the can end 10 adjacent the side wall 14 so that the distal end of the chuck 
enters the bead 16. The seaming chuck 42 has un upper wall 44 and a lower wall 46 
that intersect at a circumferentially extending edge 45. 

According to the current invention, the lower wall 46 of the chuck 42 is 
disposed at an angle B* with respect to a line 7 parallel to the central axis of the can 

20 body, which coincides with the central axis of the chuck, that is very close to the angle 
A of the can end side wall 14. Specifically, the angle B' should be no less than, and 
most preferably slightly greater than, the angle A. Thus, when the angle A of the can 
end side wall 14 is disposed at the preferred angle of about 14°, the angle B' of the 
chuck lower wall 46 should be within the range of about 14° to 15°. In general, the 

25 angle B' of the lower chuck wall 14 according to the invention should be in the range of 
about A to A + 1 0 (since standard can ends have side wall angles in about the 12° to 
15° range, as previously discussed, chucks 42 according to the current invention will 
have lower wall angles in about the 12° to 16° range). As a result of this relationship 
between the can end and chuck wall angles according to the current invention, there is 

30 little or no gap between the edge 45 of the chuck side wall and the can end side wall 14, 
as shown in Figure 3. when the chuck 42 is inserted into the can end 10. In fact. 
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preferably, there is a slight interference between the edge 45 of the chuck wall and the 
side wall 14 of the can end when the chuck 42 is fully inserted into the bead 16. 

According to the current invention, the upper wall 44 of the chuck 42 is 
cylindrical or slightly negatively tapered, being disposed at an angle C with respect to a 
5 line 7 parallel to the central axis that is within the range of about 0° to -2°, and is 
preferably about -1 ° . Thus, chucks 42 made in accordance with the current invention 
will have upper and lower walls 44 and 46 that intersect at an obtuse angle D' in the 
range of about 162° (i.e., 180° - 2° - 16°) to 168° (i.e., 180° - 0° - 12°) depending on 
the angle A of the can end side wall 14 to be seamed. Preferably the upper and lower 

10 walls 44 and 46 intersect at an obtuse angle of about 165° (i.e., 180° - 1° - 14°) if the 
can end side wall 14 is formed at the preferred angle of about 14°. Significantly, this 
angle D' is less than the approximately 173° angle D traditionally associated with 
seaming chucks 2 for conventional can ends 10, discussed above. As shown in Figure 
6, preferably, a radius R' in the range of about 0.001 to 0.020 inch, and preferably 

15 about 0.010 inch, is formed on the edge 45. Moreover, the upper wall 44 of the chuck 
42 has a length L\ indicated in Figure 3, of approximately 0. 1 inch. 

As is conventional, seaming is accomplished by sequentially applying a 
series of rotating seaming rolls 60, one of which is shown in Figure 4, to the curl 12 so 
that the forming surface 63 of the roll 60 presses the curl and flange 1 1 against the 

20 upper wall 44 of the chuck 42, thereby forming a double seam 62. 

Employing the seaming chuck 42 of the current invention results in a 
seamed can end 10" such as that shown in Figure 5. In contrast to arcuate side wall 14' 
of a conventionally seamed can end 10, such as that shown in Figure 2, the side wall 
14" of the can end 10" seamed according to the current invention is segmented. As 

25 shown in Figure 5, the can end side wall is comprised of a substantially straight upper 
segment 66 and a substantially straight, frustoconical lower segment 68. The upper and 
lower segments 66 and 68 intersect at a circumferentially extending crease or kink 69. 
The substantially straight upper segment 66 extends from the seam 62 to the crease 69, 
and the substantially straight, frustoconical lower segment 68 extends from the crease to 

30 the bead 16. 
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The angle A of the can end lower wall 68 with respect to a line 7 parallel 
to the central axis will generally remain essentially unchanged as a result of seaming 
according to the current invention, being in the range of about 12° to 15 °, and 
preferably being about 14°, as previously discussed. Although pressed firmly against 
5 the chuck upper wall 44 during seaming, after seaming, the can end upper side wall 66 
will spring back — that is, radially outward - slightly. Consequently, the angle E of the 
can end upper side wall 66 with respect to a line 7 parallel to the central axis will 
generally be in the range of about 0° to 2°. Thus, in can ends seamed according to the 
current invention, the obtuse angle F at which the upper and lower side walls 66 and 68 

10 intersect will generally be in the range of about (180° - 0° - A) to (180° +2° - A), 
or about 165° (i.e., 180° + 0° - 15°) to about 170° (i.e., 180° + 2° - 12°) if the can 
ends are initially formed with a side wall angle A in about the 12° to 15° range. If the 
can end were initially formed with a side wall angle A of about 14°, the side wall 
segments in the resulting seamed can end would intersect at an obtuse of about 166° 

15 (180° -0° -14°) to 168° (180° +2° -14°). 

Significantly, seaming according to the current invention causes the can 
end side wall 14 to permanently kink so as to form a segmented side wall comprised of 
two substantially straight sections, rather than the unitary, generally arcuate side wall 
that resulted from conventional seaming methods, shown in Figure 2. This segmented 

20 wall structure is created, in part, by closely matching the angles of the chuck and can 
end side walls so that little or no radial gap is formed between the chuck side wall edge 
45 and the can end side wall 14 prior to seaming. The absence a radial gap allows the 
radially inward motion of the seaming roll 60 to more readily permanently deform the 
can end side wall. 

25 The formation of the segmented side wall is also facilitated by the fact 

that the obtuse angle D' of the chuck 42 is sufficiently small to result in permanent 
kinking of the side wall during seaming. Surprisingly, permanent kinking is achieved 
without resorting to non-standard can ends having the large side wall angles, as high as 
45°, thought necessary according to the prior art, as previously discussed. Rather, 

30 according to the current invention, a kink may be reliably formed during seaming of a 
conventional can end, having a side wall angle in the 12° to 15° range, by reducing the 
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obtuse angle D' at which the chuck walls intersect to an angle no greater than about 
168°. Such reduction in the obtuse angle D' between the chuck side walls is created by 
employing an angle B' in the chuck lower wall 46 that is very close to, or slightly larger 
than, the angle A of the can end side wall 14, as previously discussed. This is contrary 
5 to the conventional wisdom in the art, which taught that the angle of the chuck lower 
wall should be several degrees less than the angle of the can end side wall, as previously 
discussed. 

The reduction in the obtuse angle D' at which the chuck walls intersect is 
also facilitated by forming the upper wall 44 of the chuck 42 so that, rather than being 

10 positively tapered as in conventional seaming chucks, the upper chuck wall is cylindrical 
or slightly negatively tapered, as previously discussed. The use of a cylindrical or 
negatively tapered chuck upper wall was previously thought unacceptable in the art 
because of the widely held assumption that such an approach would make it difficult to 
strip the can end from the chuck. Surprisingly, the inventors have concluded that, with 

15 the chuck 42 according to the current invention, the can end side wall 66 will spring 
back sufficiently far after seaming to allow the can end 10" to be easily stripped from 
the chuck, even when the angle of the upper chuck wall is negatively tapered as much as 
-2°. 

A can end 10" made according to the current invention, so as to have a 
20 segmented side wall comprised of at least two substantially straight frustoconical 
portions 66 and 68, will have increased strength, especially increased hoop strength, 
when compared to the arcuate can end side walls 14 1 that result from conventional 
seaming methods, shown in Figure 2. 

The present invention may be embodied in other specific forms without 
25 departing from the spirit or essential attributes thereof and, accordingly, reference 
should be made to the appended claims, rather than to the foregoing specification, as 
indicating the scope of the invention. 
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What is Claimed : 

1 . A method of seaming a can end to a can body, said can body defining 
a central axis thereof, comprising the steps of: 

a) forming a can end having a side wall and a peripheral seaming 
5 panel, said side wall formed by a single substantially straight section 

disposed at an angle A with respect to said central axis that is within the 
range of about 12° to 15°; 

b) inserting a chuck into said can end adjacent said side wall, said 
chuck having upper and lower portions forming upper and lower chuck 

10 walls, said lower chuck wall being substantially frustoconical and 

disposed at an angle B with respect to said central axis that is no less than 
said angle A at which said substantially straight section of said can end 
side wall is disposed, said upper chuck wall disposed at an angle C with 
respect to said central axis that is within the range of about 0° to -2°; and 

15 c) seaming said seaming panel of said can end to a can body so as 

to reshape said can end side wall into a segmented side wall comprised of 
upper and lower substantially straight sections, said upper and lower 
substantially straight sections intersecting at an obtuse angle F. 

20 2. The method according to claim 1, wherein said obtuse angle F at 

which said substantially straight sections of can end side wall intersect is within the 
range of about 165° to 170°. 

3. The method according to claim 1, wherein said seaming step 

25 comprises reshaping said can end side wall so as to form a circumferentially extending 
crease separating said upper and lower substantially straight sections. 

4. The method according to claim 1, wherein said upper and lower chuck 
walls intersect at an edge forming a radius in the range of about 0.001 to 0.020 inch. 

30 
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5. The method according to claim 1, wherein said can end further 
comprises a circular bead, said side wall of said can end extending between said circular 
bead and said peripheral seaming panel. 

5 6. The method according to claim 1, wherein said upper and lower chuck 

walls intersect at an edge, and wherein the step of inserting said chuck into said can end 
adjacent said can end side wall comprises inserting said chuck so that there is essentially 
no gap between said chuck wall edge and said can end side wall. 


10 7. The method according to claim 6, wherein the step of inserting said 

chuck into said can end adjacent said can end side wall comprises inserting said chuck so 
that there is an interference between said chuck wall edge and said can end side wall. 


8. A chuck for use in seaming a can end to a can body, said chuck 

15 defining a central axis thereof, said can end having a side wall disposed at an angle A 
with respect to said central axis in the range of about 12° to 15°, comprising: 

a) an upper portion forming an upper wall, said upper wall being 
disposed at an angle C with respect to said central axis that is within the 
range of about 0° to -2°; and 

20 b) a lower portion forming a lower wall, said lower wall being 

substantially frustoconical and disposed at an angle D' with respect to 
said upper wall that is within the range of about 162° to 168° and being 
disposed at an angle B' with respect to said central axis that is not greater 
than about 16°. 

25 

9. The chuck according to claim 8, wherein said upper and lower chuck 
walls intersect at an edge, said edge forming a radius in the range of about 0.001 to 
0.020 inch. 
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10. A chuck for use in seaming a can end to a can body, said chuck 
defining a central axis thereof, said can end having a side wall disposed at an angle A 
with respect to said central axis, comprising: 

a) an upper portion forming an upper wall, said upper wall being 
5 disposed at an angle C with respect to said central axis that is not a 

positive angle; and 

b) a lower portion forming a lower wall, said lower wall being 
substantially frustoconical and disposed at an angle B with respect to said 
central axis that is not less than said angle A of said can end side wall and 

10 is not greater than about 16°. 

11. The chuck according to claim 10, wherein said angle C with which 
said upper wall is disposed is in the range of about 0° to -2°. 

15 12. A can comprising: 

a) a can body defining a central axis thereof; and 

b) a can end, said can end having a peripheral edge forming a 
seam in conjunction with said can body that attaches said can end to said 
can body, said can end having a side wall formed by upper and lower 

20 substantially straight sections, said lower substantially straight section 

being frustoconical and disposed at an angle A with respect to said central 
axis that is in the range of about 12° to 15°, said upper and lower 
substantially straight sections intersecting at an obtuse angle F so as to 
form a circumferentially extending crease separating said upper and lower 

25 substantially straight sections. 

13. The can according to claim 12, within said obtuse angle F is within 
the range of about 165° to 170°. 

30 14. The can according to claim 12, wherein said can end further 

comprises a circumferentially extending bead, said side wall of said can end extending 


WO 00/12243 PCT/US99/18944 

- 12- 

between said seam and said bead, said upper substantially straight section of said side 
wall extending between said seam and said crease, said lower substantially straight 
section of said side wall extending between said crease and said bead. 
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